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Supplementary Material 1: Location and images of the surveyed plots

Supplementary Material 2: Analysis of presence/absence datasets using the SDR-simplex approach: detailed comments on the calculated scores and ternary plots
The SDR analysis indicated that gamma-diversity components were similar if the whole dataset, including relevés on ultramafics and on the mafic MMg, or only the relevés on ultramafics were considered (Table 3 and Fig. S3 ). Moreover, lower similarity (S) and higher species replacement (R) and richness difference (D) characterized the whole set of relevés on ultramafic rocks Accordingly, PCoA-IIa (Fig. 3a) , which extracted 4 components accounting for 81.9% of the total variance, separated along the first axis (45.1% of total variance) the specimens from Lhe, Ser A , and MMg, being positively correlated with norstictic acid and related compounds (left side of the diagram), from those of the other substrates, which were positively correlated with an undefined substance with R f =22 (right side of the diagram). The second axis (17.6%) was positively correlated with two undefined substances with R f =55 and R f =60, observed in a part of both the subsets of norstictic-containing and norstictic-lacking specimens. CCA-a (Fig. 4a ) extracted four axes, accounting for 100% of species-environmental relationships, which were all significant (Monte Carlo test, P-value = 0.002). The first axis (53.8%) was positively correlated with Ni (the environmental factor exhibiting the highest conditional effect according to forward selection: Fvalue 5.22, P-value = 0.002), Fe (F-value 4.74, P-value = 0.002), and Mg (F-value 1.41), and negatively with Si (F-value 4.07, P-value = 0.002), Al, Ca, and Cr (no conditional effect). Norstictic acid, with related compounds, and the undefined substance with R f =22 showed negative and positive correlations with the first axis (and thus with Ni, Fe, and Mg), respectively. Table S6b . Candelariella vitellina -TLC on Candelariella vitellina revealed some differences in the populations from the two investigated areas. Spots at R f =90, 88, and 7, assigned to pulvinic dilactone, calycin, and pulvinic acid, respectively, were observed in all the specimens However, specimens from Area A displayed an orange spot at R f =48, while thalli from Area B displayed a yellow spot with R f =10. Accordingly, PCoA-IIb (Fig. 3b) , which extracted 4 components accounting for 86.1% of the total variance, separated specimens from Area A (right side of the diagram) and Area B (left side of the diagram) along the first axis (40.2% of total variance). In CCA-b (4 extracted axes accounting for 100% of species-environment relationships, with all being significant; Fig. 4b ), these metabolites scattered separately along the first axis (69%), which showed maximum positive correlation with Ca, exhibiting the highest conditional effect (Fvalue: 4.10, P-value = 0.002), and maximum negative correlation with Si (F-value: 1.23). Table S6c . Lecidella carpathica -All of the specimens of Lecidella collected on the four ultramafic substrates displayed a common signature of three metabolites, having R f =79 (yellowish), 63 (brown violet) and 49 (dull red)
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Remarkably, these spots do not show R f values and spot colours compatible with the metabolites expected in the species of genus Lecidella widely reported on siliceous rocks of the Alps, namely L. carpathica (atranorin: R f =79, yellowish; diploicin: R f =67, colourless; thuringione: R f =48, but bright orange). On the other hand, these spots are compatible with the metabolites of L. granulosula (syn. L. chodatii; in Leuckert and Knoph 1992), which has been reported on base-rich siliceous rocks from the central Alps (Nimis and Martellos 2008). However, anatomical features of the apothecia of these specimens were compatible with those described for L. carpathica (e.g. red-brown hypothecium) and not with those of L. granulosula (e.g. colourless to light brown hypothecium) (Kantvilas and Elix 2013). As specimens from Area B mostly produced an additional metabolite with R f =38, compatible with (iso-) artothelin, the PCoA analyses (100% of total variance explained by the 4 extracted components), separated them along the first axis (43.4% of total variance), on the right side of the diagram (Fig. 3c) . A small group of specimens from Area A also scattered separately from the main set according to their production of an undefined metabolite with R f =28.
In CCA-c (3 extracted axes accounting for 100% of species-environment relationships, with all being significant; Fig. 4c ), the first axis (85.2%) was positively correlated with Cr, having the highest conditional effect (F-value:6.88, P-value = 0.002), and with the occurrence of the metabolite with R f =38, separating Ser B from the other lithologies. Table S6d . Rhizocarpon geographicum -TLC on Rhizocarpon geographicum displayed rhizocarpic acid in all the specimens and psoromic acid in all out of four specimens (three of which on Ser B ). PCoA-IId (Fig. 3d) , which extracted four components accounting for 79.7% of the total variance, separated along the first axis (33.7% of the total variance) specimens secreting undefined metabolites with R f =20 and R f =28, respectively, variously occurring on the different lithologies
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The second axis (20.3%) is positively correlated with undefined metabolites with R f =1 and R f =63, mostly, but not exclusively, characterizing the population on MMg. In CCA-d (4 extracted axes accounting for 100% of species-environmental relationships, with all being significant; Fig. 4d ), these metabolites, with R f =1 and R f =63, were positively correlated with the first axis (72.4%), positively correlated with Al (exhibiting the highest conditional effect; F-value: 5.83, P-value = 0.002), Ca, and Si (no conditional effect). These metabolites were negatively correlated with Cr (Fvalue: 1.68), Ni (F-value: 0.83), and Mg (F-value: 0.26). The metabolites with R f =28 and R f =20 showed a positive and negative correlation, respectively, with the second axis (17.8%), positively correlated with Ca and Cr. It is worth noting that the same metabolite patterns also characterized the population of R. viridiatrum observed on Lhe and Dun in Area A and on MMg in Area B (data not shown). Table S6e . Rhizocarpon reductum and R. polycarpum -All of the specimens of Rhizocarpon reductum on the three lithologies found in Area A produced stictic acid
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Norstictic and rhizocarpic acids were present in all specimens from Lhe, but only in a subset of those from Dun and Ser A . Similarly, on Ser B , the investigated specimens of R. polycarpum contained stictic acid, but only one and two of them, respectively, produced norstictic and rhizocarpic acids. PCoA-IIe (Fig. 3e) , which extracted four components accounting for 91.2% of the total variance, showed along the first axis (36.8% of total variance) the separation between specimens producing norstictic and/or rhizocarpic acids (on the left side of the diagram) and the others (on the right side). The second axis (27.0%) separated specimens producing only one of the two acids (norstictic acid in the upper side of the diagram, rhizocarpic acid in the lower side). In CCA-e (3 extracted axes accounting for 100% of species-environmental relationships, with all being significant; Cr and Ni omitted because of negligible variance; Fig. 4e ), the first axis (50.9%) was negatively correlated with Fe (exhibiting the highest conditional effect; F-value: 3.02; P = 0.010), and Mg (F-value: 0.95), while positively correlated with Al (F-value: 2.28), Si, and Ca. Both norstictic and rhizocarpic acids scattered on the right side of the diagram, exhibiting a positive correlation with axis 1.
PCoA-e on the adhesive tape applied to the bare surfaces of the different lithologies to discriminate different patterns of disaggregation. The detachment of a few millimetre-scale mineral fragments commonly characterized Ser A , Ser B and MMg, while a yellowish-rusty micrometre-scale mineral powder, likely related to olivine weathering, was uniformly detached from the Dun surface. Similar gravimetric results obtained for Dun and MMg are thus considered to be related to very different disaggregation patterns (see Fig. S7 ). It is worth noting that, in the case of Dun and Lhe, even a higher number of particles was detached with respect to the reported values, but image analysis failed to count the finest fraction, which was instead observed by microscopy. Moreover, in the case of Lhe, the lumpy appearance related to clinopyroxene phenocrysts partially affected the application of the adhesive tape, likely determining an underestimation of the detached fragments.
Dun
MMg Fig. S7 . Detachment of mineral fragments from the bare surface of Dun and MMg, displaying similar results in terms of gravimetric analysis, but different disaggregation patterns (arrows indicate millimetre-scale detached fragments).
